Background: Response inhibition is a distinct aspect of executive function that is frequently impaired in children with fetal alcohol spectrum disorders (FASD). We used a Go/NoGo (GNG) task in a functional MRI protocol to investigate differential activation of brain regions in the response inhibition network in children diagnosed with full or partial fetal alcohol syndrome (FAS/PFAS), compared with healthy controls.
T HE TERATOGENICITY OF prenatal alcohol exposure has been extensively documented during the past 4 decades, and alcohol consumption during pregnancy has been linked to a broad range of impairments known collectively as fetal alcohol spectrum disorders (FASD) (Cook et al., 2016; Hoyme et al., 2005) . In addition to growth and cognitive problems (e.g., Carter et al., 2016) , children with FASD have numerous behavioral problems including difficulty in response inhibition, as evidenced in problems with emotional regulation, impulsivity, attention, hyperactivity, and socially inappropriate behaviors (Carmichael Olson et al., 1992; Dodge et al., 2014; Jacobson et al., 2006; Lindinger et al., 2016; Mattson and Riley, 1998) .
FASD is frequently comorbid with attention deficit hyperactivity disorder (ADHD). About 60% of children prenatally exposed to alcohol in a clinic-referred sample (Rasmussen et al., 2010) and 32% in our prospectively recruited, community-based Detroit alcohol-exposed cohort (Jacobson JW et al., 2011) were diagnosed as having ADHD. In a case-control study, children who were diagnosed with ADHD were more than twice as likely to have been exposed to alcohol prenatally than children without a diagnosis of ADHD (Mick et al., 2002) . Given that the cognitive and behavioral impairment in FASD is attributable to prenatal alcohol exposure, whereas the etiology of idiopathic ADHD is unknown, deficits in response inhibition in these disorders are likely mediated by different underlying neural mechanisms (Coles et al., 1997; Jacobson JW et al., 2011) .
Response inhibition, the ability to suppress prepotent or ongoing responses, is a distinct and important aspect of executive function (Barkley, 1997 (Barkley, , 1999 Nigg, 2001 Nigg, , 2003 that has been frequently reported to be impaired in children with FASD (Mattson et al., 2011) . In addition to clinical observations of contextual or socially inappropriate behaviors, studies have shown that children with prenatal alcohol exposure perform more poorly on tests of response inhibition. In 1 study of school-aged children (8 to 15 years of age), performance was poor compared with typically developing controls on the Stroop Color-Word Test in both the switching and interference conditions (Mattson et al., 1999) . In another study, which used a Go/NoGo (GNG) task, children (7 to 15 years of age) with FASD made fewer correct responses during the inhibitory NoGo trials (Kodituwakku et al., 1995) . The GNG task is well suited for assessing response inhibition because it requires the participant to inhibit very rapid prepotent responses. Response inhibition has been extensively studied in typically developing children and adults using functional MRI (fMRI) imaging protocols. Greater activation of the prefrontal cortex, more specifically the more ventral and orbitofrontal regions, is associated with higher rates of behavioral inhibition in adults, suggesting that these regions play an important role in mediating the inhibition of a behavioral response (Bunge et al., 2002 ). An fMRI study of response inhibition in typically developing children distinguished between patterns of neural activation during the Go and NoGo trials (Liddle et al., 2001) . Regional activations during the NoGo trials included the dorsolateral and ventrolateral prefrontal cortex, which were similar to those seen in the earlier studies. Activation of the bilateral dorsal anterior cingulate regions was seen during both the Go and NoGo trials. Dorsal anterior cingulate cortex is thought to play an important role in decision making in tasks entailing conflict (Botvinick et al., 1999) , whereas areas of the prefrontal cortex, such as the ventral, orbitofrontal, and dorsolateral regions, have been found to play a specific role in mediating response inhibition (Durston et al., 2002; Tamm et al., 2002; Zhai et al., 2015) .
Numerous studies have used fMRI to assess response inhibition in ADHD, which is frequently impaired in that disorder (Barkley, 1997; Nigg, 2001; Pliszka et al., 2006 ) (see Table 1 for a review). Studies using GNG tasks have found lower levels of activation in children and adolescents with ADHD in the regions of the inferior frontal cortex that are typically activated during the NoGo trials in normal controls (Hart et al., 2014; Janssen et al., 2015; Morein-Zamir et al., 2014; Rubia et al., 2008) . In an adult study that used a GNG task, amount of activation in the inferior frontal cortex was negatively related to severity of the patient's ADHD behavioral problems (Cubillo et al., 2010) .
By contrast, only a few studies have examined the neural bases of response inhibition in children with prenatal alcohol exposure (Table 1) . Event-related potential (ERP) studies of response inhibition comparing children with FASD to typically developing children during a GNG task have found that exposed children exhibit increased P2 latency, which is believed to reflect slower identification and classification of stimuli; increased N2 peak latency, suggesting that the exposed children are slower to distinguish between the Go and NoGo stimuli (Steinmann et al., 2011) ; and decreased N2 amplitude, suggesting increased cognitive effort (Burden et al., 2009) . In a more recent study, alcohol-exposed children also showed an increased latency and decreased amplitude of P3, suggesting poor allocation of attention (Gerhold et al., 2017) .
Two fMRI studies administered a visual-spatial GNG task to children with FASD. These studies found patterns of greater neural activation in medial and middle frontal regions, which were consistent with the less efficient frontal functioning suggested by the data in the ERP studies and differed from the pattern of decreased prefrontal activation found in ADHD. In the first study, Fryer and colleagues (2007) found increased blood oxygen level-dependent (BOLD) response across the prefrontal cortex (right medial and left middle frontal gyri) and decreased BOLD response in the caudate nucleus in children with FASD compared with controls. Using the same GNG task with children from the same population, the second study also found increased right medial frontal lobe activation during inhibition in alcoholexposed children compared to normal controls (O'Brien et al., 2013) . A recent study that assessed response inhibition using a verbal stop signal task with a parametric design similarly found increases in middle frontal activation, as well as widespread increases across superior frontal, cingulate, and sensorimotor and striatal regions in relation to increasing difficulty in children with prenatal alcohol exposure (Ware et al., 2015) .
Thus, to date, few fMRI studies have examined response inhibition in FASD. The current study, the first in which all participants in the exposed group met criteria for a diagnosis of full fetal alcohol syndrome (FAS) or partial FAS (PFAS), was conducted in Cape Town, South Africa, where the prevalence of FASD, at 13.6 to 20.9% (May et al., 2013) , is among the highest in the world. This study is the first to administer a GNG task with a large number of distinct Go stimuli (20 different letters, compared with 1 to 3 in previous studies) to children with prenatal alcohol exposure. Unlike the prior studies, none of the children had a history of stimulant medication or had to be medicated during the scan. Based on findings from the previous studies using GNG paradigms, we hypothesized that children with FASD would perform a simple GNG task successfully but that fMRI would reveal weaker activation in the inferior frontal and dorsal anterior cingulate regions that have been linked to response inhibition in typically developing children. Instead, we predicted greater activation in other frontal regions associated with working memory and executive function, including lateral frontal regions such as the dorsolateral prefrontal cortex (dlPFC) in the middle frontal gyrus, suggesting compensation for weaker activation by children with FASD of the regions relied on for efficient inhibitory processing in typically developing children.
MATERIALS AND METHODS
Data were collected from 25 right-handed, 8-to 12-year-old children (8 diagnosed with FAS or PFAS and 17 age-and sex-matched Continued. controls) from the Cape Coloured (mixed ancestry) community in Cape Town. Nine were the older siblings of participants in our Cape Town Longitudinal Cohort (Jacobson et al., 2008) . The remaining children were identified by screening all of the 8-to 12-year-old children from an elementary school in a nearby rural section of Cape Town, where there is a very high incidence of alcohol abuse and heavy drinking during pregnancy among local farm workers (for details, see . Use of psychostimulant medication is rare in this community. None of the children in the sample were exposed to psychostimulant medications prior to or during testing. The median time from screening to diagnosis was 4.7 months and that from diagnosis to scan, 2.0 years. Maternal alcohol consumption during pregnancy was assessed using a timeline follow-back interview (Jacobson SW et al., 2002 and summarized in terms of oz absolute alcohol (AA) per day, oz AA per occasion, and number of drinking days per week. The timeline follow-back approach is used to determine incidence and amount of drinking on a day-by-day basis during pregnancy. Any child whose mother reported consuming at least 14 standard drinks per week (equivalent to 2 drinks per day % 1.0 oz AA per day) on average or engaged in binge drinking during pregnancy (4 or more drinks per occasion) was recruited into the alcohol-exposed group. Controls were children whose mothers reported abstaining or drank only minimally and did not binge drink during pregnancy.
Handedness was assessed on the Edinburgh Handedness Inventory (Oldfield, 1971) , which examines hand preference across a number of domains, such as writing, eating, and sports. Only righthanded children were recruited to participate in this neuroimaging study to minimize laterality differences. The children were administered 7 of the 10 subtests from the Wechsler Intelligence Scale for Children, Third edition (WISC-III; Wechsler, 1991)-Similarities, Arithmetic, Digit Span, Symbol Search, Coding, Block Design, and Picture Completion-and Matrix Reasoning from the WISC-IV (Wechsler, 2004) . IQ was estimated from these 8 subtests using Sattler's (1992) formula; validity coefficients for Sattler Short Form IQ based on 5 or more subtests consistently exceed r = 0.90. We have also previously shown that these WISC IQ scores were strongly correlated with scores on the Junior South African Individual Scales (Madge et al., 1981) , which has been normed for South African children, r = 0.77, p < 001 .
In October 2005 and 2009, we organized clinics at which the children were each independently examined by 2 U.S. FAS expert dysmorphologists (HE Hoyme (HEH), MD, and LK Robinson, MD) for growth and dysmorphic features using the Revised Institute of Medicine criteria . A third clinic was held in 2013, where children were again examined by HEH, assisted by dysmorphologists G DeJong, MD, and P Shah, MD, and by RC Carter, MD. Case conferences were held following each clinic to reach consensus regarding FAS or PFAS diagnosis (for procedure, see . Ten children who did not attend the 2005 clinic were examined by N Khaole, MD, a Cape Town-based expert FAS dysmorphologist, and these diagnoses were subsequently confirmed by HEH at the 2009 and 2013 clinics.
Each child was scanned on a 3T Allegra MR scanner (Siemens, Erlangen, Germany). A magnetization-prepared rapid gradient echo structural image was acquired in a sagittal orientation with the following parameters: TR = 2,300 ms, TE = 3.93 ms, TI = 1,100 ms, 160 slices, flip angle 12 degrees, voxel size = 1.3 9 1.0 9 1.0 mm 3 , scan time = 6:03 minutes. During the fMRI protocol, 180 functional volumes sensitive to BOLD contrast were acquired with a T2*-weighted gradient echo, echo planar imaging sequence (TR = 2,000 ms, TE = 30 ms, 34 interleaved slices, 3 mm thick, gap 0.9 mm, 200 9 200 mm 2 field of view [in-plane resolution 3.125 9 3.125 mm 2 ]). The first 4 volumes were discarded from all analyses to allow the signal to reach steady state. MR images were preprocessed and analyzed using SPM8 (Statistical Parametric Mapping; Wellcome Department of Imaging and Neuroscience, London, UK). For fMRI, all subjects' images were coregistered to their own structural data and resliced (2 9 2 9 2 mm 3 ). Preprocessing included motion correction, correction for different slice acquisition times, linear trend removal, and high-frequency temporal filtering. Data were spatially smoothed using a 5 mm full-width at half-maximum Gaussian filter.
An fMRI GNG task was administered to each child in the MR scanner. The task was a rapid, event-related task with 120 Go and 60 NoGo trials; thus, the probability of NoGo trials was 33.3%. Letters were projected in sequence (presentation time: 500 ms; interstimulus interval: 1,500 ms). Go and NoGo trials were randomly interspersed throughout the whole 6-minute task. Children were instructed to focus on the screen on which the letters would appear. They were told to press a button with their right index finger in response to all letter stimuli presented on the screen except for the letter "X," which was the NoGo stimulus. Twenty different letters were used in the Go condition, each letter appearing in 6 (5.0%) of the 120 Go trials. Prior to scanning, each child underwent a training session in which he/she practiced the task both outside and inside a mock scanner to insure that he/she understood the instructions and the importance of lying still within the scanner. The training and use of a mock scanner have been important in decreasing subject loss due to motion artifact, reducing anxiety, and facilitating completion of the fMRI scans. Two children from the control group with a correct inhibition rate below 60% in the scanner were dropped from the analysis due to poor performance on the task, leaving 15 children in the control group whose data are presented here. All the other children in the study had a performance score ≥65%.
The experimental task was programmed using E-Prime software (Psychology Software Tools, Inc., Pittsburgh, PA) and was presented using a data projector positioned in a room behind the scanner in line with the bore of the magnet. Images were projected through a waveguide onto a rear projection screen mounted behind the scanner, which subjects viewed using the standard mirror system that mounts to the single channel head coil. Responses were recorded using a Lumitouch response system (Photon Control Inc., Burnaby, BC, Canada). The child was able to talk to the examiner using an intercom built into the scanner and could ask to stop the scan at any time by squeezing a ball held in his/her left hand.
Whole-brain voxel-wise analyses were performed with betweengroup t-tests with 4 predictors for the correct and incorrect Go and NoGo trials convolved by the standard hemodynamic function. The 6 motion correction parameters were z-transformed and added as predictors of no interest. BOLD signal in the whole brain was contrasted for the correct NoGo minus correct Go conditions between the FAS/PFAS and control groups. The voxel-wise threshold was set at p < 0.01, and the clusterwise spatial extent threshold was set at p < 0.05, which for this study corresponded to ≥14 adjacent voxels. For each significant cluster, the eigenvalues (b) indicating average percent signal change between the correct NoGo and Go conditions for each subject were extracted for use in subsequent analyses.
Seven control variables were examined for consideration as potential confounders of the effects of prenatal alcohol exposure group on brain activation patterns during the GNG task: maternal years of education, marital status, age at delivery, parity, and cigarette smoking during pregnancy, and child sex and age at assessment. Each control variable was examined in relation to each behavioral outcome and percent signal change in each cluster. Any control variable related to an end point at p < 0.10 was considered a potential confounder of the effect of exposure group on that end point. Analysis of covariance was used to determine whether the effect of group on each outcome remained significant after adjustment for potential confounders. Given that prenatal alcohol exposure is known to be related to poorer overall intellectual function, hierarchical multiple regression was used to determine the degree to which the effects of alcohol on the regions activated during response inhibition were attributable to (i.e., mediated by) the effects of alcohol on IQ. Prenatal alcohol exposure (FAS/PFAS vs. control) was entered as a binary predictor in Step 1 of the analysis; IQ, in Step 2. Mediation was examined by testing whether the addition of IQ to the regression significantly reduced the effect of prenatal alcohol exposure (measured by its raw regression coefficient) on percent signal change, using the Clogg and colleagues (1992) test.
RESULTS

Sample Characteristics
Sample characteristics are summarized in Table 2 . The women in the FAS/PFAS group reported very heavy drinking during pregnancy (range = 2.9 to 10.0 drinks/ occasion on an average of 2 to 7 d/wk). All but one met the NIAAA criterion for binge drinking for women (4 or more drinks/occasion). One drank daily, and the others all concentrated their drinking on 2 to 3 days of the week, generally beginning on Friday afternoon and continuing through the end of the weekend. By contrast, all but 2 women in the control group reported abstaining from drinking during pregnancy. These 2 controls drank only minimally during pregnancy: One reported 2 drinks on 1 occasion during pregnancy, and the other, 2 drinks/occasion once/month. Alcohol users smoked more than women in the control group. None of the women reported using cocaine or methaqualone ("mandrax"), and 2 mothers of children with PFAS reported light marijuana use (1 to 3 d/month) during pregnancy.
There were no between-group differences for maternal marital status, age at delivery, years of education, or child sex or age at scan, all p-values > 0.20. As expected, IQ scores of the exposed children were lower than for the controls but fell short of statistical significance, p = 0.073.
Behavioral Performance
The task performance of the children in the scanner is summarized in Table 3 . As planned, there were no significant between-group differences in behavioral performance on this relatively simple response inhibition task, measured by percent correct inhibitions, number of omission errors, or reaction time across all trials, all p-values > 0.20. Age and sex were also unrelated to behavioral performance, both p-values > 0.10.
Neuroimaging Findings
The neuroimaging group contrast findings are summarized in Table 4 . Controls showed greater activation of the right inferior orbitofrontal cortex (Brodmann (BA) area 11; Fig. 1 ), anterior cingulate (BA 24, 32, 10; Fig. 2) , and bilateral superior frontal cortex (BA 6, 9, 10), compared to the FAS/PFAS group. This pattern of activation was similar to that seen in previous studies of adults (Bunge et al., 2002) and typically developing children (Durston et al., 2002; Tamm et al., 2002) . The control group also showed significantly increased activation in bilateral temporal lobe regions (BA 21, 22, 38) and insula (BA 13) when compared to the FAS/PFAS group. By contrast, the FAS/PFAS group showed greater BOLD response in the lateral middle frontal cortex, including the right dlPFC (BA 6, 8, 9; Fig. 3) , and the left superior frontal cortex (BA 8), when compared to the control group.
All control variables were examined in relation to the percent signal change values for each cluster to identify potential confounders. Except for smoking and maternal education, none of the other control variables were related to the outcomes (all ps > 0.10). Although number of cigarettes smoked per day during pregnancy was related to percent signal change for 5 clusters and maternal years of education to percent signal change for an additional 5 clusters (see footnote to Table 4), the alcohol exposure group differences for all the clusters remained significant after statistical adjustment for their respective potential confounders (all ps < 0.05). The alcohol effect on IQ did not mediate the effect of alcohol on the anterior cingulate, orbital frontal gyrus, or any of the other frontal regions that were activated by the children in the FAS/PFAS and control groups (Table 5 ). The only effects significantly mediated by IQ were on regional brain activation in one right middle temporal cluster (50, 14, À32), the bilateral insula, and the right cerebellar tonsil. AA, absolute alcohol; FAS/PFAS, full or partial fetal alcohol syndrome; WISC-IV, Wechsler Intelligence Scale for Children, Fourth Edition. † p < 0.10, *p < 0.05, **p < 0.001. Values are mean (SD). 
DISCUSSION
This is the first study to examine neural bases of response inhibition in children with a diagnosis of FAS or PFAS using a GNG paradigm with a relatively large number of distinct Go stimuli. Although the alcohol-exposed and control groups performed equally well on the GNG task administered in the scanner, these groups showed different neural activation patterns. Compared with the FAS/ PFAS group, the controls showed greater activation in the inferior frontal region, which has been linked to response inhibition in typically developing children (e.g., Aron et al., 2004) . By contrast, as seen in previous studies of children with FASD (Fryer et al., 2007; O'Brien et al., 2013; Ware et al., 2015) , the dlPFC in the middle frontal gyrus showed greater activation in the FAS/PFAS group compared to normal controls. The stronger dlPFC activations during this simple response inhibition task suggest compensation for immature and inefficient inferior frontal lobe function during inhibitory processing in children with FASD that was also seen in previous studies (Fryer et al., 2007; Ware et al., 2015) . It is also of interest that, compared with the FAS/PFAS group, the controls showed greater activation of the dorsal anterior cingulate, a region linked to cognitive control that is activated in typically developing children performing this task. The greater activation seen in the control group in temporal and fusiform gyrus regions was also reported during a letter recognition task in typically developing young adults (Park et al., 2012) , suggesting that this finding may be attributable to All clusters survived correction for multiple comparisons using spatial extent cluster size correction at p < 0.05. Percent signal change for the following clusters was examined using analysis of covariance adjusting for maternal cigarettes/d during pregnancy: left middle frontal, postcentral, bilateral superior temporal gyri, and left insula; the following were adjusted for years of maternal education: left superior frontal, fusiform, and right postcentral gyrus, left insula, and left anterior cingulate. FAS/PFAS, full or partial fetal alcohol syndrome. the relatively large number of letter Go stimuli in the current task.
The effects of prenatal alcohol exposure are extensive, including impairment in overall intellectual function, indicated by lower IQ scores. Mediation analysis was performed to determine whether the alcohol effect on response inhibition might be attributable to the overall impairment in intellectual function associated with this exposure. This analysis showed that the frontal regions known to mediate response inhibition were directly affected by prenatal alcohol (over and above its effects on overall intellectual function), whereas in the temporal and insula regions, which are known to be involved in letter recognition, the effect of alcohol was mediated by its impact on IQ.
Our study adds to the body of literature comparing underlying neural activation patterns in normally developing children and those with pediatric disorders, such as FASD and ADHD, which are associated with problems in behavioral inhibition. As in previous studies of FASD, exposed children exhibited an increase in activation in the dlPFC, an area of frontal cortex associated with working memory and executive function that is not activated during response inhibition in typically developing children. These data thus suggest that, by contrast to the control children, who activate the inferior frontal region, which is believed to be specialized for response inhibition, alcohol-exposed children rely on middle frontal regions mediating higher order executive function to perform this relatively simple response inhibition task. Although behavioral between-group differences were not seen on this relatively simple GNG task, the reduced activation in the regions relied on by typically developing children and increased activation in regions known to mediate higher order cognitive function suggest that performance is likely to be poorer in alcohol-exposed children during more challenging response inhibition tasks and in real-life situations dependent on response inhibition skills.
Psychostimulant medications, such as methylphenidate and amphetamines, may affect BOLD response in pediatric samples, including children with ADHD, and are frequently used with alcohol-exposed children who exhibit ADHD-like symptoms (e.g., O'Malley et al., 2000; Ware et al., 2015) . A strength of this study is that all of the children were unmedicated during and prior to the assessment as psychostimulant medications are virtually never prescribed in this disadvantaged population. The findings, thus, provide data on the impact of prenatal alcohol exposure on response inhibition in medication na€ ıve children, thereby confirming and extending previous findings from studies that included children who were previously medicated and/or unable to abstain from their use during testing.
Although an ADHD comparison group was not recruited for this study, the literature on response inhibition shows that, like those with FASD, children with ADHD also exhibit reduced activation in the inferior frontal cortex during response inhibition compared with controls. However, the children with FAS and PFAS also show an increased dlPFC activation that is not seen in ADHD. Because poorer response inhibition is seen behaviorally in both disorders, the stimulant medications that have been developed for children diagnosed with ADHD are often also prescribed for children (Clogg et al., 1992) . † p < 0.10, *p < 0.05. B 1 is the raw regression coefficient for the effect of prenatal alcohol exposure at the first step of the regression analysis; B 2 , the coefficient for the effect at the second step. FAS/PFAS, full or partial fetal alcohol syndrome.
with behavioral problems whose root cause is prenatal alcohol exposure. However, methylphenidate and other psychostimulants used to treat ADHD have been found to be less consistently effective in children with FASD (Frankel et al., 2006; Kodituwakku and Kodituwakku, 2011; O'Malley et al., 2000) . The findings reported here and elsewhere indicating that different neural pathways may mediate response inhibition in FASD suggest that different behavioral interventions are likely to be necessary.
One limitation of this study is the relatively small sample size. However, the 3 previous fMRI studies that used GNG to study response inhibition in FASD were also conducted on similarly small samples; all 3 were performed on children from the same U.S. clinic. The evidence of similar activation patterns in children with FASD reported here in a very different population, therefore, provides important convergent validation of the findings reported in the previous U.S. studies. Because these children were not recruited until childhood, the maternal reports of alcohol consumption during pregnancy were by necessity retrospective. However, the validity of these reports was demonstrated in a previous study of children in this cohort, in which these maternal reports were found to be related to degree of activation in multiple brain regions associated with number processing (Woods et al., 2015) . As in all correlational studies, the observed effects may be attributable to confounding from unmeasured control variables. However, all potential confounders for which data were available were controlled for and the alcohol effect persisted after adjustment for confounders. Although prenatal exposure to maternal smoking has been linked to changes in brain structure (Roza et al., 2007) as well as deficits in GNG task performance (Bennett et al., 2009 ) and was also associated with increased activation in postcentral gyrus, insula, bilateral superior temporal gyrus, and dlPFC in the current study, statistical analysis showed that these increases in regional brain activation were attributable to prenatal alcohol exposure rather than maternal smoking.
In summary, control children showed greater activation increases in the inferior frontal region and anterior cingulate cortex during the NoGo trials compared to Go trials, a finding that is consistent with the literature on response inhibition in typically developing children. By contrast, children diagnosed with FAS or PFAS showed an increase in activation of the prefrontal regions, especially dlPFC, which is involved in executive function and working memory, suggesting that the neural pathways that mediate response inhibition in typically developing children do not function efficiently in children with FASD, requiring them to depend on alternative, compensatory cognitive processes. Although prenatal alcohol exposure did not affect behavioral performance on this simple GoNo task, the failure to activate the brain regions associated with response inhibition in the control group suggests that difficulties in response inhibition are likely when the child is confronted with more challenging cognitive tasks or more challenging social contexts. The pattern of brain activation seen in this study is consistent with previous reports in fMRI studies of response inhibition in FASD and is different from the pattern seen in fMRI studies of response inhibition in ADHD. Although behavioral deficits in response inhibition are commonly seen in children with both these disorders, the distinct pattern of neural activation seen in FASD suggests that different approaches to treatment are likely warranted.
